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DESCRIPTION 
BATTERY DEVICE 

5 Technical Field 

The present invention relates to a battery device. 
Background Art 

10 

In past, there has been commercially available a battery device equipped with; 
a case formed in a rectangular shape having a width in a left-to-right direction, a 
thickness in an up-and-down direction, and a length in a front to rear direction, with an 
upper surface and a lower surface opposite thereto in the up-and-down direction, and a 

15 front surface and a rear surface opposite thereto in the length direction; a charging unit 
disposed inside the case; and a battery side terminal connected to the charging unit and 
disposed on the front surface of the case (for example, see Japanese Patent Application 
Publication No. 2002-110121). 

Further, electronic devices having a battery housing chamber for 

20 accommodating the battery device is also available. 

This type of battery housing chamber is structured with a width corresponding 
to the width of the battery device, a height corresponding to the case thickness, a depth 
corresponding to the case length, and a housing side chamber terminal to be in contact 
with the battery side terminal when the battery device is aligned with chamber and the 

25 inserted therein. 

Disclosure of the Invention 

However, in the above-mentioned battery device, since the height of the battery 
30 housing chamber is formed to allow fitting of battery with a certain thickness, two types 
of battery devices having different thicknesses cannot be housed. 

Consequently, for example, it is difficult to use battery devices of different 
capacities for different uses or purposes. There is a need for improvement in ease of use. 

The present invention has been made in view of such circumstances. An object 
35 of the present invention is to provide a battery device capable of accommodating battery 
devices having different capacities, and that is advantageous in improving the ease of 
use. 

In order to achieve the above-mentioned object, a battery device according to 
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the present invention is a battery device that is a first or a second battery devices and 
housed in a single battery housing chamber of an electronic device, characterized in that 
each of the first and second battery device includes: a case having side surfaces located 
on both ends of a width direction, an upper surface and lower surface located on both 
5 ends of a thickness direction, and a front surface and a rear surface located on both ends 
of a length direction; a charging unit disposed inside the case; and a battery side 
terminal disposed on the front surface of the case and connected to the charging unit. 
The case of the first battery device and the case of the second battery device have a 
substantially same width and length while the case of the second battery device is 

10 formed with thickness larger than the case of the first battery device. The battery side 
terminal disposed on the first battery device and the battery side terminal disposed on 
the second battery device are located at a same position on the respective front surfaces 
with respect to the lower surfaces and the side surfaces. An engaging recessed part is 
formed on the front surface of the case of the second battery device. A dimension 

15 from the lower surface of the case of the second battery device to a position close to the 
lower surface on a wall of the case where the engaging recessed part is formed and a 
dimension from the lower surface to the upper surface of the case of the first battery 
device are arranged to be a same. 

20 Brief Description of Drawings 

FIG 1A and FIG IB are perspective views of a first and a second battery 
device of an embodiment 1 . 

FIG 2A to FIG 2C are explanatory diagrams of a battery device. 
25 FIG 3A and FIG 3B are explanatory diagrams of a film to be attached to a 

battery device. 

FIG 4 is a perspective view showing a broken-out structure of a part of a 
battery housing chamber of an electronic device. 

FIG 5A and FIG 5B are explanatory diagrams showing a condition of the first 
30 and second battery devices being housed in the battery housing chamber. 

FIG 6 is an explanatory diagram showing a construction of a battery housing 
chamber in an embodiment 2. 

FIG 7A to FIG 7C are explanatory diagrams showing a condition of generation 
of crease when attaching a film. 
35 FIG 8A and FIG 8B are explanatory diagrams showing a construction with a 

slant part disposed on a frame of the battery device. 

FIG 9A and FIG 9B are explanatory diagrams showing a condition for 
preventing from generation of creases when attaching a film. 
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Best Modes for Carrying Out the Invention 

By providing an engaging recessed part formed on the front surface in one type 
5 of battery device having larger thickness, the object of providing an advantageous 
battery device, which allows the use of battery devices having various capacities and 
improvement in ease of use, is achieved. 

Next, an embodiment 1 of the present invention will be described with 
reference to the drawings. 
10 FIG 1A and FIG IB show perspective views of the first and second battery 

devices; FIG 2A to FIG 2C shows explanatory diagrams of battery devices; FIG 3A 
and FIG 3B show explanatory diagrams of films attached to the battery devices; FIG 4 
shows a perspective view of a partially broken-out portion to show construction of a 
battery housing chamber of an electronic device; and FIG 5A and FIG 5B show 
15 explanatory diagrams in which the first and the second battery device are housed in a 
battery housing chamber. 

In the present embodiment, two types of battery devices having different 
thicknesses, which are the first battery device 1 and the second battery device 2 shown 
in FIG 1A and FIG IB, are selectively housed in a single battery housing chamber 50 
20 shown in FIG 4. 

First, description will be made about the battery devices. 

As shown in FIG 1A, the first battery device 1 includes a case 10, a charging 
unit 12 (FIG 2B) disposed inside the case 10, and a battery side terminal 14 disposed in 
the case 10. 

25 As shown in FIG IB, the second battery device 2 includes a case 20, a 

charging unit 22 (FIG 2B) disposed inside the case 20, and a battery side terminal 24 

disposed on the case 20. 

In the present embodiment, the cases 10 and 20 have side surfaces 10A and 

20A located on both ends of a width direction W, upper surfaces 10B and 20B and lower 
30 surfaces 10C and 20C located on both ends of a thickness direction D, and front 

surfaces 10D and 20D and rear surfaces 10E and 20E located on both ends of a length 

direction L. 

The case 10 of the first battery device 1 and the case 20 of the second battery 
device 2 have the same or substantially the same width and length, with the thickness of 
35 the case 20 of the second battery device being formed larger than the thickness of the 
case 10 of the first battery device 1. 

The battery side terminals 14 and 24 disposed on the first and the second 
battery devices 1, 2 are located at the same places at these front surfaces 10D and 20D 



3 



S05P0364 



with respect to lower surfaces IOC and 20C and side surfaces 10A and 2 OA, and are 
connected to a charging unit 22, respectively. 

FIG 2A to FIG 2C show a left side view, a plan view, and a right side view of 
the case 20 of the second battery device 2. 
5 In reference to these FIG 2 A to FIG 2C, schematic construction of the case 10 

of the first battery device 1 will be described, together with the case 20 of the second 
battery device 2. 

The cases 10 and 20 respectively have a frame 100, the frame 100 including a 
quadrilateral frame-like member 101 and a front cap 102 fitted on a front portion of the 
10 frame-like member 101 . 

Further, the front surfaces 10D and 20D are formed with a front surface of the 
front cap 102, while rear surfaces 10E and 20E are formed with a rear surface of a rear 
portion 104 of the frame-like member 101. 

Further, a side wall 106 of the frame-like member 101 is exposed between the 
15 front cap 102 and the rear part 104, and the charging unit 12 is attached to the front cap 
102 and housed in a space formed by these front cap 102, rear portion 104, and two side 
walls 106. 

Further, between part close to the front surface 10D or 20D and part close to 
the rear surface 10E or 20E of the cases 10, 20, as shown in FIG 1 A and FIG IB, a film 
20 202 is wrapped around the entire circumference of the front cap 102, the rear part 104, 
and two side walls 106 and attached thereon. 

More specifically, the film 202 has insulating property, including an upper film 
204 and a lower film 206. 

As shown in FIG 3A and FIG 3B, first, the upper film 204 is adhered to cover 
25 the charging unit 12 part exposed upward and the side walls 106, between the front cap 
part 103 and the rear part 104, and further, adhered to parts in both sides of a lower 
surface of the charging unit 12. Next, the lower film 206 is adhered to cover a part of 
the upper film 204, which is adhered to parts in both sides of the lower surface of the 
charging unit 12 (22), and the lower surface part of the charging unit 12 (22) exposed 
30 downward between the front cap 102 and the rear part 104. 

In this manner, the cases 10 and 20 of the first battery device 1 and the second 
battery device 2 having different sizes and shapes are respectively formed with the 
frame 100 and the film 202. 

On the front surface 20D of the case 20 of the second battery device 2, there 
35 are formed engaging recessed parts 26 and 28 with a spacing in the width direction W. 

One engaging recessed part 26 is formed so as to open on the other side surface 
20A of two side surfaces 20A and the front surface 20D as well as the upper surface 
20B. 
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The other engaging recessed part 28 is formed so as to open on the other side 
surface 20A of two side surfaces 20A and the front surface 20D as well as the upper 
surface 20B. 

Positions close to the lower surface 20C on a wall of the front cap 202 forming 
5 each of the engaging recessed parts 26 and 28 are formed as flat surfaces 2402 and 2602 
parallel to the upper surface 20B and the lower surface 20C. 

The dimensions from the lower surface of the case 20 to flat surfaces 2402 and 
2602 and the dimension from the lower surface 10C of the case 10 of the first battery 
device 1 to the upper surface 10B are configured to be the same. 
10 Next, a battery housing chamber of an electronic device will be described. 

As shown in FIG 4, a battery housing chamber 50 is provided in a casing 5102 
of an electronic device 5 1 . 

The battery housing chamber 50 has an insert/take-out opening 52 on the rear 
surface of the casing 5102, and this insert/take-out opening 52 is opened and closed by 
15 an opening/closing cover 5104. 

The battery housing chamber 50 includes a side wall 54 which can abut the 
side surfaces 10A and 20A on both ends in the width direction W of the cases 10 and 20 
of the first and the second battery devices 1, 2, an abutting wall 56 which can abut the 
lower surfaces 10C and 20C of the cases 10, 20, a back wall 58 provided at a depth 
20 corresponding to the length of the cases 10 and 20, and an upper wall 60 provided at a 
height corresponding to the thickness of the case 20 of the second battery device 2. 

On the back wall 58, there are disposed housing chamber side terminals 62, 
which will be in contact with the battery side terminals 14 and 24 when the first battery 
device 1 or the second battery devices 2 is aligned parallel to a length direction L and 
25 inserted from the insert/take-out opening 52 to the depth direction. 

At positions of the back wall 58 with spacing in between in the width direction, 
the engaging raised parts 64, 66 are formed so as to protrude towards the insert/take-out 
opening 52. 

The engaging raised parts 64 and 66 are so constructed as to hold the lower 
30 surface 10C of the case 10 of the first battery device 1 in a condition of abutting the 
lower surface 10C to the abutting wall 56 by engaging a front edge of the upper surface 
10B of the case 10 of the first battery device 1, and to hold the lower surface 20C of the 
case 20 of the second battery device 2 in a condition of abutting the lower surface 20C 
to the abutting wall 56 by engaging the engaging recessed parts 26 and 28 of the case 20 
35 of the second battery device 2. 

More specifically, the apparatus is so constructed that the first battery device 1 
is held in a condition of abutting the first battery device 1 to the abutting wall 56 by 
engaging the lower surfaces 64A and 66A, in which each engaging raised part 64 and 66 
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faces the abutting wall 56, with the front edge of the upper surface 10B of the case 10 of 
the first battery device 1, and that the second battery device 2 is held in a condition of 
abutting the second battery device 2 to the abutting wall 56 by engaging the lower 
surfaces 64A and 66A of the engaging raised parts 64 and 66 with the flat surfaces 2602 
5 and 2802 of the engaging recessed parts 26 and 28 of the case 20 of the second battery 
device 2. 

Further, the apparatus is constructed such that a holding member 68 is disposed 
on an upper wall 60 part constituting the insert/take-out opening 52, and that an 
engaging part 6802 of a tip of the holding member 68 engages upper edges of rear 

10 surfaces 10E and 20E of both cases 10 and 20 of the first battery device 1 and the 
second battery device 2, forcing the first battery device 1 and the second battery device 
2 housed in the battery housing chamber in a direction to the back wall 58, so as to hold 
the battery side terminals 14 and 24 in a condition of contacting with the housing 
chamber side terminals 62. In the present embodiment, the holding member 68 is 

15 formed with a resilient member having flexibility such that during inserting or taking 
out of the battery device, the holding member 68 may be lifted with a finger. 

Further, as a structure of forcing the first and the second battery devices 1 , 2 in 
the direction of the back wall 58 and holding the battery side terminals 14 and 24 in a 
condition of contacting with the housing chamber side terminals 62, various structures 

20 are known, and such a structure may be disposed on the housing side as in the present 
embodiment or disposed on the opening/closing cover 5104. 

Next, installing and taking out of the first and the second battery devices 1 , 2 
to/from the battery housing chamber 50 will be described. 

When installing the first battery device 1 in the battery housing chamber 50, as 

25 shown in FIG 5 A, the engaging part 6802 of the holding member 68 is moved by a 
finger from the insert/take-out opening 52 upward, the battery side terminal 14 of the 
first battery device 1 is made to face the insert/take-out opening 52 of the battery 
housing chamber 50, and its length direction L is made to parallel to the depth direction 
of the battery housing chamber 50 to insert. This enables the lower surface 10C of the 

30 first battery device 1 to be guided to the abutting wall 56 of the battery housing chamber 
50 and both side surfaces 10A of the first battery device 1 to be guided to both side 
walls 54 of the battery housing chamber 50, thereby initiating the insertion into the 
battery housing chamber 50. 

When the finger is removed from the holding member 68, the engaging part 

35 6802 is placed in a condition of contacting with the upper surface 10B of the first 
battery device 1. Further insertion of the first battery device 1 causes the two engaging 
raised parts 64 and 66 of the battery housing chamber 50 to be engaged at a place close 
to the front surface 10D of the upper surface 10B of the first battery device 1, the lower 
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surface IOC of the case 10 of the first battery device 1 being held in a condition of 
abutting the abutting wall 56. 

Further insertion of the first battery device 1 causes the battery side terminal 14 
to contact the housing chamber side terminal 62, and in this condition the engaging part 
5 6802 of the holding member 68 engages a rear edge of the upper surface 10B, while the 
battery side terminal 14 is held in a condition of contacting with the housing chamber 
side terminal 62, the first battery device 1 being housed in the battery housing chamber 
50. 

On the other hand, when taking out the first battery device 1 from the battery 

10 housing chamber 50, the engaging part 6802 of the holding member 68 is moved by a 
finger from the insert/take-out opening 52 upward, and by holding the first battery 
device 1 by the fingers and taking it out towards the rear, the first battery device 1 is 
taken out from the battery housing chamber 50. 

When installing the second batter} 7 device 2 in the battery housing chamber 50, 

15 as shown in FIG 5B, the engaging part 6802 of the holding member 68 is moved from 
the insert/take-out opening 52 upward, the battery side terminal 24 of the second battery 
device 2 is made to face the insert/take-out opening 52 of the battery housing chamber 
50, and its length direction L is made to parallel to the depth direction of the battery 
housing chamber 50 to insert. This enables the lower surface 20C of the second battery 

20 device 2 to be guided to the abutting wall 56 of the battery housing chamber 50, the 
upper surface 20B of the second battery device 2 to be guided to the upper wall 60 of 
the battery housing chamber 50, and both side walls 20 A of the first battery device 2 to 
be guided to both side walls 54 of battery housing chamber 50, thereby initiating the 
insertion into the battery housing chamber 50. 

25 When the finger is removed from the holding member 68, the engaging part 

6802 is placed in a condition of contacting with the upper surface 20B of the second 
battery device 2 and further insertion of the second battery device 2 causes lower 
surfaces 64A and 66A of two engaging raised parts 64 and 66 of the battery housing 
chamber 50 to engage flat surfaces 2602 and 2802 of each engaging recessed part 26 

30 and 28 of the second battery device 2, so that the lower surface 20C of the case 20 of the 
second battery device 2 is held in a condition of abutting the abutting wall 56. 

Further insertion of the second battery device 2 causes the battery side terminal 
24 to contact the housing chamber side terminal 62, and in this condition the engaging 
part 6802 of the holding member 68 engages a rear edge of the upper surface 20B, while 

35 the battery side terminal 14 is held in a condition of contacting with the housing 
chamber side terminal 62, the second battery device 2 being housed in the battery 
housing chamber 50. 

On the other hand, when taking out the second battery device 2 from the 
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battery housing chamber 50, the engaging part 6802 of the holding member 68 is moved 
by the finger from the insert/take-out opening 52 upward, and by holding the second 
battery device 2 with the fingers and taking it out towards the rear, the second battery 
device 2 is taken out from the battery housing chamber 50. 
5 Consequently, according to the present embodiment, it is possible to house 

selectively two types of the first and the second battery devices 1, 2 having different 
thicknesses in the same battery housing chamber 50. For example, corresponding to 
different uses and different purposes, it is possible to use battery devices of various 
capacities, making it advantageous in terms of the ease of use. 

10 Further, in the present embodiment, since a plurality (two) of the engaging 

raised parts 64 and 66 and the engaging recessed parts 24 and 26 are disposed with a 
spacing in the width direction W, it is advantageous in stabilizing the inserted first and 
the second battery devices 1, 2 in the battery housing chamber 50. 

Further, in the present embodiment, since the upper wall 60 which can abut the 

15 upper surface 20B of the second battery device 2 is disposed in the battery housing 
chamber 50, it is advantageous in stabilizing the inserted second battery device 2 in the 
battery housing chamber 50. 

Next, an embodiment 2 will be described. 

The embodiment 2 is different from the embodiment 1 in that a holding 
20 member 78 is slidably disposed in the up-and-down direction. 

FIG 6 is an explanatory diagram to show construction of a battery housing 
chamber in the embodiment 2. 

As FIG. 6 shows, the holding member 78 extends linearly in the up-and-down 
direction, with an engaging recessed part 7802 engaging the rear surfaces 10E and 20E 
25 of the cases 10 and 20 disposed on its lower end. 

The holding member 78 is disposed at the casing 5102 part facing the 
insert/take-out opening 52. 

The holding member 78 is slidably disposed in the up-and-down direction as a 
pin 5110 disposed so as to protrude from the casing 5102 engages a guide groove 7810 
30 which is provided at the holding member 78, while the engaging recessed part 7802 at 
the lower end is being forced at all times by a forcing member 7804 towards the 
direction of the abutting wall 56, so that by moving the holding member 78 upward by 
the finger, the engaging recessed part 7892 can retreat from the insert/take-out opening 
52. 

35 Consequently, when inserting or taking out the first battery device 1 and the 

second battery device 2, in the same way as the embodiment 1, the holding member 78 
is retreated by the finger from the insert/take-out opening 52. 

Further, as shown in alternate lines of long and two short dashes in FIG 6, 
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when the first battery device 1 is inserted into the battery housing chamber 50, the 
engaging recessed part 7802 of the holding member 78 engages the upper edge of the 
upper surface 10B of the case 10 of the first battery device 1, thus holding a condition in 
which the battery side terminal 14 of the first battery device 1 is in contact with the 
5 housing chamber side terminal 62. 

Further, as shown in solid lines in FIG 6, when the second battery device 2 is 
inserted into the battery housing chamber 50, the engaging recessed part 7802 of the 
holding member 78 engages the upper edge of the upper surface 20B of the case 20 of 
the second battery device 2, thus holding a condition in which the battery side terminal 
10 24 of the second battery device 2 is in contact with the housing chamber side terminal 
62. 

Accordingly, in the embodiment 2, similar advantages as in the embodiment 1 
are naturally produced. 

Next, attachment of the film 202 will be described. 

15 In the present embodiment, as shown in FIG 2 A and FIG 2B, when the first 

and the second battery devices 1, 2 are viewed from the side, between the front cap 102 
and the upper edge of each side wall 106, there is formed a height difference 
respectively with the front cap 102 being high and the upper edge of each side wall 106 
being low, and between the rear part 104 and the upper edge of each side wall 106, there 

20 is formed a height difference D respectively with the rear part 104 being high and the 
upper edge of each side wall 106 being low. 

As mentioned above, having these four height differences D, as shown in FIG 
7 A and FIG 7B, the upper film 204 is attached to cover the front cap 102, the rear part 
104, and the two side walls 106 between part close to the front surface 10D or 20D and 

25 part close to the rear surfaces 10E or 20E. When applying a downward tensile force (in 
the direction of arrow F) to both sides of the width direction of the upper film 204, as 
shown in FIG 7C, stresses Fl and F2 generate in concentration on portions abutted by 
each height difference D, thus causing creases to be generated on the upper film 204, 
thereby preventing from spoiling appearance of the apparatus. 

30 In order to prevent from such generation of creases, as shown in FIG 8A and 

FIG 8B, a slant part 108 protruding upward to eliminate the height difference D is 
disposed on the upper edge portion of the side wall 106 facing the front cap 102 while, 
at the same time, slant parts 110 protruding upward to eliminate the height difference D 
are disposed on an upper edge portion of the side wall 106 facing the rear part 104. In 

35 other words, the slant parts 1 10 are formed in such a way that the slant parts 110 start to 
form from a middle portion of the length direction of the frame 100 to the front cap 102 
or the rear part 104, the amount of protrusion from the frame 100 gradually increase so 
as to make continuous connection to the front cap 102 or the rear part 104. 
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According to such construction, as shown in FIG 9A and FIG 9B, the upper 
film 204 is attached to the front cap 102, the rear part 104, and the two side walls 106 
between the portions close to the front surfaces 10D and 20D and the portions close to 
the rear surfaces 10E and 20E, so that even if the downward tensile force (in the 
5 direction of arrow F) is applied to both sides of the width direction of the upper film 204, 
since the upper film abuts each slant part 110, the stresses Fl and F2 generated at the 
abutted portions disperse, thereby preventing from generating the creases in the upper 
film 204 and making it possible to improve external appearance of the apparatus. 

10 Industrial Applicability 

According to the battery device of the present invention, by using the engaging 
recessed part, it is possible to selectively house the first or the second battery device of 
different thicknesses in the same battery housing chamber, and allows to use battery 
15 devices having various capacities for different uses and different purposes and improve 
the ease of use. 
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